ESTRO 35 2016 S423 ________________________________________________________________________________ and to establish whether the diaphragm could be used as a surrogate for pancreatic motion.
Material and Methods:
We studied 12 healthy volunteers (4 males), with a mean age of 33 y, mean height of 172 cm, mean weight of 63 kg and a mean vital capacity of 3.2 L. Each attempted to perform three 1-minute BHs in end-inhale (completely inflated lungs), deep-inhale (lung volume of ~70%), deep-exhale (lung volume of ~30%) and end-exhale (completely deflated lungs). During BH, we used a 3T MRI to dynamically (1.7 Hz) acquire a thick (8 mm) high resolution (0.9×0.9 mm2) 2D coronal slice including both the pancreatic head and the diaphragm. For each BH, the motion (i.e. displacement in all successive images relative to the first image) of the pancreatic head and of the diaphragm in the inferior-superior (IS) direction was determined using a 2D image correlation algorithm. The Wilcoxon signed-rank test was used to test the differences in maximum displacement during BH between the different BH types. To investigate the correlation between the intra-BH motion of the pancreas and of the diaphragm, we determined the Pearson correlation coefficient (r). As the achieved BH duration varied, only the data acquired during the first 30 seconds of each BH were included in our analysis.
Results:
We observed substantial motion in the IS direction in the form of drifts of the pancreatic head and of the diaphragm during all BH types (Figure and Table) . We observed significantly larger maximum displacements for the pancreatic head during deep-inhale compared with deepexhale (P = 0.012) and end-exhale (P = 0.045). For the diaphragm, we observed a significant difference in maximum displacement between each of the inhale BHs compared with each of the exhale BHs (P ≤0.019), the mean displacement was always larger during the inhale BHs than during the exhale BHs. A strong correlation (r ≥0.8) between the motion of the pancreas and of the diaphragm was observed in only 60 out of the 141 analyzed BHs and a moderate correlation (0.6 ≤ r <0.8) in 34 BHs. Both strong and moderate correlations were found most often for the deep-inhale BHs (Table) .
Conclusion:
We observed substantial intra-BH motion in IS of the pancreatic head and of the diaphragm. Exhale BH seems more stable and might therefore be preferred for radiotherapy. The diaphragm is not a suitable surrogate for pancreatic motion during BH, especially when the observed motion is small. The intra-BH displacements could have a high clinical impact if not taken into account during radiotherapy under BH conditions. PO-0883 Quantification of Duodenum motion: analysis from respiratory phase guided radiotherapy planning scan T. Basu 1 Medanta The Medicity, Radiation Oncology, Gurgaon, India 1 , T. Kataria 1 , D. Gupta 1 , S.S. Bisht 1 , A. Abhishek 1 , S. Goyal 1 , S. Krishnan 2 , K. KP 1 , K. Narang 1 , S. Sambasivam 1 , S. Banerjee 1 2 Medanta The Medicity, Radiology, Gurgaon, India Purpose or Objective: In the era of stereotactic body radiotherapy (SBRT) radiation induced changes in duodenum (D) is an important concern. The tortuous and curvy anatomy often indistinguishable from adjoining organs led to the publication of RTOG upper abdominal normal structure contouring guidelines. The current study assesses the impact of respiration (expiration, inspiration and free breathing) on D and its parts with quantification of planning organ at risk (PRV) volume from respiratory phase guided radiotherapy planning CT scans (RPRTP).
Material and Methods:
Ten cases of liver tumors (eight: primary hepatocellular, two: liver metastasis) were selected for RPRTP. After breath hold training in end expiration (E) and end inspiration (I),1mm slice thickness RPRTP along with free breathing (FB) contrast scans were obtained. Three image sets per patient were imported in contouring workstation (Focal Sim) with E as primary. D as a whole structure was contoured by single radiation oncologist in E, I and FB phases of respiration. Following the RTOG and our D S424 ESTRO 35 2016 ______________________________________________________________________________________________________ contouring guidelines the first (D1), second (D2), third and fourth (D3) parts were contoured separately in E, I and FB phases creating twelve image sets per patient. Motion variation for each structure was calculated by the difference in all three (XYZ) co-ordinates. Mean variations in position of D, D1, D2 and D3 with respect to E, I and FB phases were noted. The difference between E/I, E/FB and I/FB for D, D1, D2 and D3 were analyzed. Final data had 36 sets of values for mean and standard deviation per patient.
Results: Mean variations (cm) of D motion between E and I in XYZ co-ordinates were: 0.38(±0.53), 0.61(± 0.56), 0.53(± 0.72); between E and FB: 0.47(± 0.53), 0.49 (± 0.52), 0.49(± 0.74); between I and FB 0.35(± 0.49), 0.62(± 0.39), 0.61(± 0.81). The next step was the motion calculation for different parts of D in XYZ co-ordinates. For D1: between E and I 0.31(± 0.25), 0.65(± 0.71), 0.44(± 0.38), between E and FB: 0.31(± 0.17), 1.0(± 1.35), 0.66(± 0.84); between I and FB 0.22(± 0.15), 1.05(± 1.39), 0.66(± 0.88). For D2: between E and I; 1.18(± 1.26), 2.4(± 2.65), 0.55(± 0.76); between E and FB 1.01(± 1.07), 2.28(± 2.29), 0.45(± 0.6), between I and FB: 0.29(±0.22), 0.46(± 0.44), 0.18(± 0.16). Similarly for D3 between E and I; 0.77 (± 1.01), 1.5(± 2.13), 0.52(±0.65), between E and FB: 0.48(± 0.41), 1.48(±2.76), 0.2(± 0.16) and between I and FB: 0.9(± 1.11), 2.4(±2.99), 0.62(± 0.83).
Conclusion: D moves maximally in cranio-caudal (CC) direction and minimally in lateral direction in different phases of respiration. Relatively fixed D1 moves maximally in anterio-posterior (AP) direction (range: 0.1-2.3 cm), while mobile parts D2 and D3 in CC directions (range: 0.5-4 cm) between E and I. Keeping in mind the precision of SBRT, a PRV for duodenum 3mm radial and 5 mm CC with respiratory phase guidance will cover the range of motion. Differential margin for D1-D3 with validated delineation guideline should be evaluated in a larger cohort. 
PO-0884 Respiratory motion models from Cone-Beam CT for lung tumour tracking A. Fassi

Material and Methods:
The motion-compensated CBCT reconstruction algorithm [1] was used to derive a timeresolved CBCT scan sorted into ten breathing phases. Tumor position was identified on each CBCT phase volume by nonrigidly propagating the GTV contours defined on the planning CT scan. GTV coordinates associated to each CBCT volume were linearly interpolated to obtain the patient-specific motion model, describing the 3D tumor position over the mean respiratory cycle of the CBCT scan. The phase parameter given as input to the respiratory model was estimated from diaphragm motion computed from CBCT projections. The proposed motion model was tested on a clinical database of six lung cancer patients, including two CBCT scans acquired per patient before and after setup correction. The first CBCT scan was used to build the motion model, which was tested on the second scan after correcting model coordinates for the applied setup shifts. Tumor positions estimated in 3D with the motion model were projected at the corresponding angle and compared to the real target position identified on CBCT projections by using a semi-automatic contrast-enhanced algorithm [2] .
Results: Twenty-five seconds of CBCT scan, corresponding to about 135 CBCT projections, were analyzed on average for each patient. Figure 1 depicts exemplifying results of tumor trajectories along the vertical image direction, which corresponds to the projection of the superior-inferior tumor motion, and along the horizontal image direction, which represents the combination of antero-posterior and mediolateral tumor motion. A significance correlation (p-value < 0.05) was found between real and estimated tumor trajectories, with Spearman correlation coefficients of 0.71 and 0.68 on average for superior-inferior and transverse directions, respectively. As reported in Table 1 , the median value of absolute tracking errors did not exceed 2.0 mm for the single direction of tumor motion.
Conclusion:
A novel approach for intrafraction tracking of lung tumors was investigated, exploiting a patient-specific respiratory motion model derived from time-resolved CBCT images. Compared to CT-based motion models, the proposed method does not need to compensate for interfraction motion variations that can occur between planning and treatment phases. An external breathing surrogate obtained from non-invasive optical surface imaging is envisaged to be used to drive the motion model during treatment.
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